METHOD FOR INTERFACING ASYNCHRONOUS MOBILE 
COMMUNICATION SYSTEM WITH AT LEAST ONE CORE NETWORK 

Field of the Invention 

The present invention relates in general to a method for 
interfacing an asynchronous mob ile communication syste m^ with a 
least a core network; and, more particularly to a method for 
interfacing an asynchronous mobile communication system with a 
plurality of core networks ea_ch_jTavJ-jig_a differ ent operating 
type- • 



Description of the Prior Art 

In a conventional synchronous mobile telecommunication 
system, a synchronous mobile station is connected to a 
synchronous radio network (for example, a CDMA-2000 radio 
network) , which is in turn connected to an ANSI-41 core 
network . 

In a conventional as vnchrgnous mobile 

telecommunications system, an asynchronous mobile station is 
connected to an asynchronous radio network (for example, .'a 
uni^y e r sat 1 mob ile telecommunication system ((UMTsT) t e rrestrial 



a gJL_obaJ_^syst,^m^ for m obi Le - c o mm u n i c a t i_an.s:zinab i 1 e . . _a p p lication 
part (GSM-MAP) co.re, networ k . 

Fig. lA is a view showing the core network interface 




which is in turn connected to 



architecture of the conventional synchronous mobile 
telecommunications system. In this drawing, the reference 
numeral 11 denotes a synchronous mobile station, 12 denotes 
a synchronous radio network (i.e., a code division multiple 
5 access-2000 (CDMA-2000) radio network) which performs a data 
interfacing operation with the synchronous mobile station 11 
and includes a synchronous base transceiver station/base 
station controller (BTS/BSC) , and 13 denotes a synchronous 
core network, called ANSI-41 core network, which is 
Q 10 connected to the synchronous radio network 12 and includes 
IFi several systems such as mobil e switching cent^er^ (MSC)^ '^^ ' , 

ifi In the above core network interface architecture of the 

M conventional synchronous mobile telecommunications system, 

the synchronous mobile station 11 c an be connected to .only 

□ 15 the s yTichror iQus^^^^^^ radio network „,„„1, 2 as well known to one 

Q skilled in the art, which is in turn connected to the 

12 synchronous core network 13, thereby allowing the 

synchronous mobile station 11 to be interfaced with onl y the 
synchronous^^ core network 13. 
20 Fig. IB is a view showing the core network interface 

architecture of the conventional asynchronous mobile 
telecommunications system. In this drawing, the reference 
numeral 21 denotes an asynchronous mobile station, 22 
denotes an asynchronous radio network (i.e., a UTRAN) which 
25 includes a base transceiver station (BTS) and a radio 
network controller (RNC) , and 23 denotes an asynchronous 
core network, called G SM^M^ P core network, which includes 
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several systems such as mobile switching center (MSG) 24. 

In the above core network interface architecture of the 
conventional asynchronous mobile telecommunications system, 
the asynchronous mobile station 21 is connected to the 
5 asynchronous radio network 22 (i.e., UTRAN) which is in turn 
connected to the asynchronous core network 23, thereby 
allowing the asynchronous mobile station 21 to perform a 
data interfacing operation with the asynchronous core 
network 23. 

Q 10 Fig. 2A is a view showing the layered protocol structure 

j|1 of the conventional synchronous mobile telecommunications 

^0 system. In this drawing, the reference numeral 30 denotes a 

synchronous mobile station, 40 a synchronous radio network 
and 50 a synchronous core network connected to the 
Q 15 synchronous radio network 40. 

S The synchronous mobile station 30 includes a layer3 31, 

S a layer2 35 and a layerl 36. The layer3 31 includes a 

synchronous call control (CC) entity 32 for management of a 
call and a synchronous mobility management (MM) entity 33 
20 for management of a mobility. 

The layerl 36 is a physical layer which offers data 
transport services to higher layers and transfers transport 
blocks over a radio interface. 

The layer2 35 is a data link layer which includes 
25 following sub layers, a medium access control (MAC) sub 
layer and a radio link control (RLC) sub layer. However, the 
sub layers are not shown in this drawing. 
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The MAC sub layer offers data transfer services on 
logical channels to a higher layer (RLC sub layer) and on 
transport channels to a lower layer (the physical layer 36) . 
The MAC sub layer is responsible for mapping of the logical 
5 channel onto the appropriate transports channel. 

The RLC sub layer offers data transfer services on 
primitive to a higher layer and on logical channels to a 
lower layer (MAC sub layer) . Also, the RLC sub layer 
performs an error correction, a duplicate detection, a 
□10 ciphering and a flow control of the data. 

m The layers 31 is a network layer which includes 

iQ following sub layers, a synchronous radio resource (RR) sub 

H layer, a synchronous call control (CC) entity 32 and a 

mobility management (MM) entity 33. In synchronous system, 
Q 15 the synchronous RR sub layer is not apparently separated 
Q from the others in the layer3 31. 

The RR sub layer offers data transfer services on 
primitive to a lower layer (RLC sub layer) and handles a 
control plane signaling of the layer3 31 between a user 
20 equipment (UE) and a synchronous radio network. The RR sub 
layer manages a radio resource. Also, the RR sub layer 
assigns/re-configures/releases the radio resource to 
UE/UTRAN . 

The CC entity handles a call control signaling of layer3 
25 between the UEs and the synchronous radio network. 

The MM entity handles a mobility management signaling of 
layer3 between the user equipments (UEs) and the synchronous 
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radio network. 

The layers 3 to 1 31, 35 and 36 in the synchronous 
mobile station 30 communicate with corresponding layers 41, 

45 and 46 in the synchronous radio network 40. 

5 The synchronous radio network 40 includes a layer3 41, a 

layer2 45 and a layerl 46. The layers 3 to 1 in the 
synchronous radio network 40 correspond respectively to 
those in the synchronous mobile station 30. ^ 
The layers 3 to 1 41, 45 and 46 in the synchronous radio 
Q 10 network 40 communicate with corresponding layers 31, 35, 36, 
fjl 51, 55 and 56 in the synchronous mobile station and the 

=fl synchronous core network 50. 

M The synchronous core network 50 includes a layer3 51, a 

layer2 55 and a layerl 56. The layers 3 to 1 in the 

Q 15 synchronous radio network 50 correspond respectively to 

Q those in the synchronous mobile station 30. 

The layers 3 to 1 51, 55 and 56 in the synchronous core 
network 50 communicate with corresponding layers 41, 45 and 

46 in the synchronous radio network 40. 

20 In the conventional synchronous mobile station and radio 
network as the layered protocol structure, the synchronous 
mobile station 30 receives a Sync channel message from the 
synchronous radio network 40 over a Sync channel and 
a cquires information necessar y to its connect ion to the 

25 aynchx-ono-us — cor^e n^_twork 50, including information related 

to the synchronous core network 50 and information about the 
synchronous radio network 40, from the received Sync channel 
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message . 

In other words, for interfacing with the synchron ous 
ANSI-41 network via the synchronous radio network, the 



synchronous mobile station acquires system information (i.e.. 



5 information related to the radio network and core network) 
through a s ystem determination sub-st ate, a pli 1 o t c ha nne 1 
acquisition sub -state,_ a Sy nc chaa nel acQuisition su b-state 
and a timing changing s ub-s tat e afte r it is p owered o n. 

Fig. 2B is a view showing the layered protocol structure 
Q 10 of the conventional asynchronous mobile telecommunications 
iJl system. In this drawing, the reference numeral 60 denotes an 

C" asynchronous mobile station, 70 a UTRAN and 80 an 

asynchronous core network. 
Si The asynchronous mobile station 60 includes a layer3 61, 

□ 15 a layer2 65 and a layerl 66. In particular, the layer3 61 

; £ \ 

p includes a non-access stratum (NAS) part and an access 

p stratum (AS) part. The NAS part includes an asynchronous 

call control (CC) part 62 for management of a call and an 
asynchronous mobility management (MM) part 63 for management 
20 of a mobility. The AS part includes an asynchronous radio 
resource control (RRC) part. In' the asynchronous system, the 
asynchronous RRC sub layer is apparently separated from the 
NAS part. Functions of the asynchronous RRC sub layer are 
the same as those of the synchronous RR sub layer. 
2 5 The UTRAN 7 0 includes a layer 3 71, a layer2 7 3 and a 

layerl 74. The layer3 71 of the UTRAN 70 has no NAS part 
having asynchronous CC part and asynchronous MM part. The 
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layers 3 to 1 of the UTRAN 70 are connected and correspond 
respectively to those in the asynchronous mobile station 60 
and those in the asynchronous core network: 80. However, 
since the UTRAN 70 does not have the NAS part, i.e., the 
5 asynchronous CC part and the asynchronous MM part, the NAS 
parts of the asynchronous mobile station 60 and the 
asynchronous core network 80 are coupled to each other not 
through the UTRAN 70. 

The asynchronous core network 80 includes a layerS 

10 having a NAS part 81 connected to that of the asynchronous 
mobile station 60 and a AS part, a layer2 85 and a layerl 86 
connected respectively to those in the UTRAN 70. The NAS 
part includes an asynchronous CC part 8 2 for managemen t of a 
call and an asynchronous MM part 83 for management of a 

15 mobility. 

Functions of the layer 3 to 1 of the asynchronous 
-"System__are similar with _,th.o,se of the synchronous system 



except for an o^eratir^ type)-. Therefore, detailed 
description of the layer 3 to 1 will be skipped. 

20 The more detailed descriptions about layered protocol 

structures are well taught in 3'''^ Generation Partnership 
Project (3GPP), Technical Specification Group (TSG) - Radio 
Access Network (RAN): 3G TS25.301 (Radio Interface Protocol 
Architecture), 3G TS25.302 (Services provided by the physical 

25 layer), 3G TS25.321 (MAC Protocol Specification), 3G TS25.322 
(RLC Protocol Specification) and 3G TS25.331 (RRC Protocol 
Specification) in detail. 
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The synchronous mobile station 30 receives a synchronous 
channel message through a synchronous channel from the 
synchronous radio network 40, and obtains information 
necessary for connecting the mobile station to the core 
network, from the synchronous channel message. The synchronous 
channel message includes information related to the 
synchronous radio network and a core network connected thereto. 

The asynchronous mobile station 60 receives a system 
information message through a broadcast channel (BCCH) , and 
obtains information necessary for connecting th e mobi^L e 



station to the core network, from the system information 



message. The system information message includes information 
related to the asynchronous radio network and a core network 
connected thereto . 

IiyiT-2000 systems are the third generation systems which 
aim to unify the various mobile commun ication networks and 
services into one Vto provide many mobile communication 




services. The syst-^fns can provide multimedia services under 
multi-environments through various air-interfaces and high 
capacity. Also, in the aspect of services, the systems can 
provide multimedia services of speech, image and data up to 
the rate of 2 Mbps and an international roaming. And, in the 
aspect of network, the systems are total systems which are 
based on ATM networks and combine fixed and wireless 
systems . 

IiyiT-2000 system requires new system concept, high-level 
adaptation technology, and novel network technology, as well 



all conventional technologies which were already adopted in 
the second digital cellular system. 

As described above, in the next-generation mobile 
telecommunication system such as the IMT-2000 system, either 
GSiyi-MAP network used in the above conventional 




synchronous mobile telecommunica tio ns system or the A NSI -4 1 
network used in the above conventional sync hronous mQ_bile 
telecommunications system should be employed as a core 
network in order to perform an international roaming in a 
synchronous or asynchronous mobile telecommunications system 
of an IMT-2000 system. 

According to network deployment scenarios, the IMT-2000 
system can have the following four interface architectures; 
first: ^ynchronous mobile station - synchronous radio 



network - synchronous ANSI-41 network/, second: asynchronous 
mobile station - synchronous radio network - asynchronous 
GSM-MAP network,^ third: as_y nchronous mobile sta,t.iQn - 
asynch ronous, radio networ k - synchronou^_^^ANSIj3;4^^ — and 
fourth: asynchronous mobile station - asyn chro nous radio 
network - asynchronous GSM-MAP network. 

The I MT-200 Q s ystem has th e four interface 

a gchitectures a.a ^m.aDi:X<2rie^_abQy . Therefore, t he hybrid typ e 
synchronous mobi l^g__s tji^ion must recognize an operating type 
of a core network currently connected thereto, and the 



hybrid type synchronous radio network should provide core 
network operating type information and other^ information to 
the hybrid type synchronous mobile station. The core network 
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operating type information and the others information must 
be contained in the Sync channe l J^.gs,sage that the 
synchronous mobile station, after being powered on, receives 

through the Sync channel in the above-mentioned conventional 

interfacing manner . 

Similarly, the hybrid type asynchronous mobile station 
must recognize an operating type of a core network currently 
connected thereto, and the hybrid type asynchronous radio 
network should provide the core network operating type 
information and others information to th e hy brid type 
asynchronous mobile station. The core network operating type 
information and the others information must be contained in 
the system information message transmitted to the 
asynchronous mobile station, after being powered on, so that 
the asynchronous mobile station receives through the 
broadcast control channel (BCCH) in the above-mentioned 
conventional interfacing manner. 

Fig. 3A is a view showing a synchronous ANSI-41 core 
network interface architecture of a hybrid type synchronous 
radio network. In this drawing, the reference numeral 100 
denotes a hybrid type synchronous mobile station, 110 a 
hybrid type synchronous radio network, and 120 a synchronous 
core network. 

Fig. 3B is a view, showing an asynchronous GSM-MAP core 
network interface architecture of the hybrid type 
synchronous radio network. In this drawing, the reference 
numeral 100 denotes a hybrid type synchronous mobile 
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station, 110 a hybrid type synchronous radio network, and 
130 an asynchronous core network. 

Fig. 3C is a view showing an asynchronous GSM-MAP core 
network interface architecture of a hybrid type asynchronous 
5 radio network. In this drawing, the reference numeral 210 
denotes a hybrid type asynchronous mobile station, 220 
denotes a hybrid type UTRAN which is a hybrid type 
asynchronous radio network, and 230 denotes a core network 
which is connected to the hybrid type UTRAN 220. 
O 10 Fig. 3D is a view showing a synchronous ANSI-41 core 

m network interface architecture of the hybrid type 

in asynchronous radio network. In this drawing, the reference 

numeral 210 denotes a hybrid type asynchronous mobile 
i: station, 220 denotes a hybrid type UTRAN which is a hybrid 

p 15 type asynchronous radio network, and 240 denotes a core 

j s 5 

P network which* is connected to the hybrid type UTRAN 220. 

p. In order to be operable adaptively to the above four 

interface architectures, each of the hybrid type synchronous 
and asynchronous mobile stations in the next-generation 
20 mobile telecommunications system has both asynchronous CC 
and MM protocol entities serving for the GSM-MAP core 
network and synchronous CC and MM protocol entities serving 
for the ANSI-41 core network at the layer3 in the protocol 
stack structure, which is a different from each of the 
25 conventional synchronous and asynchronous mobile stations. 

Fig. 4A is a view showing the layered protocol 
structure of a hybrid type synchronous mobile station, a 
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hybrid type synchronous radio network and the synchronous 
ANSJ-41 core network. In this drawing, the reference numeral 
100 denotes a hybrid type synchronous mobile station, 110 
denotes a hybrid type synchronous radio network, and 120 
denotes an ANSI-41 core network which is a synchronous core 
network connected to the hybrid type synchronous radio 
network 110. 

The hybrid type synchronous mobile station 100 includes 
a layers 101, a layer2 107 and a layerl 108. The layer3 101 
includes a synchronous CC part 102, a synchronous MM part 
103, an asynchronous CC part 104, an asynchronous MM part 
105 and a synchronous radio resource part 106. The hybrid 
type synchronous mobile station 100 selectively makes a 
CC/MM protocol active according to a core network operating 
type. Information for identifying the core network operating 
type is given to the hybrid type synchronous mobile station 
100 . 

For example, if the hybrid type synchronous mobile 
station 100 is currently connected to the ANSI-41 core 
network 120, the layerB 101 therein activates protocols of 
the synchronous CC part 102 and synchronous MM part 103 to 
perform a message interfacing operation with the ANSI-41 
core network 120. 

The hybrid type synchronous radio network 110 includes 
a layer3 111, a layer2 115 and a layerl 116, which activate 
their protocols corresponding respectively to those in the 
hybrid type synchronous mobile station 100 and those in the 
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ANSI-41 core network 120 to transmit and receive messages. 

The ANSI-41 core network 120 includes a layerS 121, a 
layer2 125 and a layerl 126. The layer3 121 includes a 
synchronous CC part 122, a synchronous MM part 123 and a 
5 synchronous RR part 124 . 

On the other hand, a hybrid type synchronous mobile 
station, a hybrid type synchronous radio network and an 
asynchr onous core n etwork have layered protocol structures 
as shown in Fig. 4B when the core network connected thereto 
Q 10 is of an asynchronous operating type as shown in Fig. SB. 
ill In Fig. 4B, the reference numeral 100 denotes a hybrid 

ifl type synchronous mobile station, 110 denotes a hybrid type 

synchronous radio network, and 130 denotes a GSM-MAP core 
network which is an asynchronous core network. 
□15 The hybrid type synchronous mobile station 100 includes 

Q a layer3 101 having a NAS part and an AS part, a layer2 107 

and a layerl 108. The NAS part includes a synchronous CC 
part 102, a synchronous MM part 103, an asynchronous CC part 
104 and an asynchronous MM part 105. The AS part includes, a 
20 synchronous RR part 106. The hybrid type synchronous mobile 
station 100 selectively makes a CC/MM protocol active 
according to a core network operating type. 

For example, if the hybrid type synchronous mobile 
station 100 is currently connected to the GSM-MAP core 
25 network 130, the layer3 101 therein activates protocols of 
the asynchronous CC part 104 and asynchronous MM part 105 to 
perform a message interfacing operation with the GSM-MAP 
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core network 130. 

The hybrid type synchronous radio network 110 includes 
a layers 111 having a NAS part and an AS part, a layer2 115 
and a layerl 116, which activate their protocols 
corresponding respectively to those in the hybrid type 
synchronous mobile station 100 and those in the GSM-MAP core 
network 130 to transmit and receive messages. 

The GSM-MAP core network 130 includes a layer3 131 
having a NAS part and an AS part, a layer2 135 and a layerl 
136. The NAS part includes an asynchronous CC part 132 and 
an asynchronous MM part 133. The AS part includes an 
asynchronous RRC part 134. 

The layers 3 to 1 of the hybrid type synchronous radio 
network 110 are connected and correspond respectively to 
those in the hybrid type synchronous mobile station 100 and 
those in the asynchronous core network 130. However, the NAS 
parts of the hybrid type asynchronous mobile station 100 and 
the asynchronous core network 130 are • coupled to each other 
not through the hybrid type synchronous mobile station 110. 

Fig. 4C is a view showing layered protocol structures 
of a hybrid type asynchronous mobile station, a hybrid type 
synchronous radio network and a synchronous ANSI-41 core 
network. In this drawing, the reference numeral 210 denotes 
a hybrid type asynchronous mobile station, 220 denotes a 
hybrid type UTRAN which is a hybrid type asynchronous radio 
network, and 230 denotes an ANSI-41 core network connected 
to the hybrid type UTRAN 220. 
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The hybrid type asynchronous mobile station 210 
includes a layer3 211, a layer2 217 and a layerl 218. • The 
layerl includes a synchronous CC part 212, a synchronous MM 
part 213, an asynchronous CC part 214, an asynchronous MM 
part 215 and asynchronous RRC part 216 and selectively 
activates a synchronous CC/MM protocol or an asynchronous 
CC/MM protocol . 

For example, if the hybrid type asynchronous mobile 
station 210 is currently connected to the ANSI-41 core 
network 230, the layerl therein activates a protocol between 
the synchronous CC part 211 and synchronous MM part 212 to 
perform a message interfacing operation with the ANSI-41 
core network 230. 

Fig. 4D is a view showing layered protocol structures 
of a hybrid type asynchronous mobile station, a hybrid type 
asynchronous radio network and an asynchronous GSM-MAP core 
network. In this drawing, the reference numeral 210 denotes 
a hybrid type asynchronous mobile station, 220 denotes 
hybrid type a UTRAN which is a hybrid type asynchronous 
radio network, and 240 denotes an asynchronous GSM-MAP core 
network connected to the hybrid type UTRAN 220. 

The hybrid type asynchronous mobile station 210 
includes a iayer3 211 having a NAS part and an AS part, a 
layer2 217 and a layerl 218. The NAS part includes a 
synchronous CC part 212, a synchronous MM part 213, an 
asynchronous CC part 214 and an asynchronous MM part 215 and 
selectively activates a synchronous CC/MM protocol or an 
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asynchronous CC/MM protocol/ The AS part includes an 
asynchronous RRC part 216. 

The hybrid type synchronous radio network 210 includes 
a layers 211 having a NAS part and an AS part, a layer2 225 
5 and a layerl 226, which activate their protocols 
corresponding respectively to those in the hybrid type 
synchronous mobile station 210 and those in the GSM-MAP core 
network 240 to transmit and receive messages. 

The GSM-MAP core network 240 includes a layerS 241 
□ 10 having a NAS part and an AS part, a layer2 245 and a layerl 
III 246. The NAS part includes an asynchronous CC part 242 and 

^0 an asynchronous MM part 243. The AS part includes an 

\^ asynchronous RRC part 244. 

V. For example, if the hybrid type asynchronous mobile 

□15 station 210 is currently connected to the GSM-MAP core 
13 network 240, the NAS part therein activates protocols of the 

Q asynchronous CC part 214 and asynchronous MM part 215 to 

perform a message interfacing operation with the GSM-MAP 

core network 240. 

20 The layers 3 to 1 of the hybrid type synchronous radio 

network 220 are connected and correspond respectively to 
those in the hybrid type synchronous mobile station 210 and 
those in the asynchronous core network 240. However, the NAS 
parts of the hybrid type asynchronous mobile station 210 and 

25 the asynchronous core network 240 are coupled to each other 
not through the hybrid type asynchronous mobile station 220. 

A communication protocol between a synchronous mobile 
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station and a synchronous mobile network is referred to an 
Air-interface protocol. For example, an Interim Standard (IS)- 
2000 protocol is used as the Air-interface protocol. 

A communication protocol between a synchronous mobile 
5 network and a synchronous core network, for example, an ANSI- 
41 network is referred to an A-interface protocol. For example, 
a third generation interoperability specification (3G-I0S) is 
used as the A-interface protocol. 

The (Imt-200^ system has the four interface 
Q 10 architectures as mentioned above. Therefore, the synchronous 
mobile station must recognize an operating type of a core 
?0 network currently connected thereto, and the synchronous 

1-^ radio network should provide core network operating type 

II information and others information to the synchronous mobile 

13 15 station. The core network operating type information and the 
O others information must be contained in the Sync channel 

message that the synchronous mobile station, after being 
powered on, receives through the Sync channel in the above- 
mentioned conventional interfacing manner. 
20 Similarly, the hybrid type asynchronous mobile station 

must recognize an operating type of a core network currently 
connected thereto, and the asynchronous radio network should 
provide the core network operating type information and 
others information to the asynchronous mobile station. The 
25 core network operating type information and the others 
information must be contained in the sys tem^irif ^ormati on 
mess^ne transmitted to the asynchronous mobile station. 



17 



13 10 



a 15 



20 



25 



after being powered on, so that the asynchronous mobile 
station receives through the broadcast control channel 
(BCCH) in the above-mentioned conventional interfacing 
manner . 

The asynchronous radio network can recogni'ze the 
operating__jtyge__ of the core networjc by co mmuni_ ca t ing a 
message with the core n etwo rk ...or by a hardware device 
including a dip switch. The asynchronous radio network 
the c :ore network type?) information into a 



inserts 

^^redetermined l oca±ion_ of a system i.n. toxJ3]La±,ic)n,^m and 

transmits the system information message to the asynchronous 
mobile station, so that the asynchronous mobile station 
operates a call control (C C) entity and a mobility 
management (MM) entity based orv the core netw_or^k ^Jbype 



information,^ For example, the predetermined location is a 
master information block in which information for a control 
and a sch^edjoii^tg — of a system information block is written. 
The master information block is necessarily included in the 
system information message. 

However, the asynchronous mobile station can be _c^up_l ed 
to two or more core netwbrks each having a differen-t 




operating type. For example, both of the asynchronous GSM- 



MAP ^ore network and the synchronous (^SI-4 1 ")core network 
can be coupled to the asynchronous mobile communication 
system. 

When the mobile communication system is coupled to two 
core networks each having a different operating type, the 
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asynchronous radio network should transmit both kinds of the 
core network type information to the asynchronous mobile 
station. In order to communicating between the asynchronous 
mobile communication system and the core network, one core 



5 network should be selected by the asynchronous mobile 
communication system. In other words, one of the 
asynchronous radio network (^^^^^ th^ asynchronous mobile 
station should select one of the core networks. At this 



time, it is more efficient that the mobile station selects, 
because the asynchronous radio network does not know 
capabilities of the asynchronous mobile station. 

It is more efficient that the core, network is selected 



by the asynchrono us mobile station b ased on ^""^cover^a^^ and 
kiyil^^^^^ by the mobile station and radio 



ebvironments between the mobile station and the radio 
network . 

one of the core networks. The reason to communicate 
therewith based on the received core network type 
information the asynchronous mobile station should select 
one core network to communicate therewith based on the 
received core network type information. 

However, in the prior art, there is no method for 



selecting a core network, at the asynchronous mobile 
' "sTaTion_g__jW j^ a plurality of core ^etwo r'ks |^ each having a^ 



25 different operating type are coupled to the asynchronous 



mobile station ^Accordingly , there is a problem in that the 



asynchronous mobile station cannot be interfaced with the 



19 



core network . 



Summary of the Invention 



Therefore, the present invention has been made in view 
of the above problems, and it is an object of the present 
invention to provide a method for interfacing an asynchronous 
mobile communication system and a core network, wherein the 
asynchronous mobile communication system is coupled to at 
least two core networks each having a different operating type. 

In accordance with one aspect of the present invention, 
there is provided a method for a method for transmitting a 
message between a mobile communication system and at least a 
core network, the mobile communication system having a mobile 
station and a radio network, the method comprising the steps 
of: a) at the (radio network^ dis^riminat iriq_a n ooerat ij iq^^^type^ 
of a core networJcJ_s) coupled thereto; b) at the radio network ^ 



gener^a^tJ^rig^^ ^and transmittin g^ a system information message 
having core network operating type information and information 
related to the core network; c) if two or more core networks 



are coupled to the asynchronous mobile communication (system>j 
at the mobile station, selecting one core network to ' be 
communicated with, based on the system information message; d) 
ppe-r-a-tri-n-g — a — -caJ-1 control entity and a mobility management 



entity according to an operating type of the selected core 

•V , 

network; and e) communicating messages between the mobile 
station and the radio network, the message having a different 
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data format according to the operating type of the selected 
core network. 

Brief Description of the Drawings 

The above and other objects, features and advantages of 

the present invention will be more clearly understood from 

the following detailed description taken in conjunction with 

the accompanying drawings^- in which: 

Fig. lA is a view showing a core network interface 

architecture of the conventional synchronous mobile 

telecommunications system; and 

Fig. IB is a view showing a core network interface 

architecture of the conventional asynchronous mobile 

telecommunications systems- 
Fig. 2A is a view showing a layered protocol structure 

of the conventional synchronous mobile telecommunications 

system; 

Fig. 2B is a view showing a layered protocol structure 
of the conventional asynchronous mobile telecommunications 
system; 

Fig. 3A is a view showing a synchronous ANSI-41 core 
network interface architecture of hybrid type synchronous 
mobile station and radio network; 

Fig. 3B is a view showing an asynchronous GSM-MAP core 
network interface architecture of hybrid type synchronous 
mobile station and radio network; 
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Fig. 3C is a view showing an asynchronous GSM-MAP core 
network interface architecture of hybrid type asynchronous 
mobile station and radio network; 

Fig. 3D is a view showing a synchronous ANSI-41 core 
network interface architecture of hybrid type asynchronous 
mobile station and radio networks- 
Fig. 4A is a view showing layered protocol structures of 
hybrid type synchronous mobile station and radio network and 
the synchronous ANSI-41 core network; 

Fig. 4B is a view showing layered protocol structures of 
hybrid type synchronous mobile station and radio network and 
the asynchronous GSM-MAP core network; 

Fig. 4C is a view showing layered protocol structures of 
hybrid type asynchronous mobile station and radio network 
and the synchronous . ANSI-4 1 core network; 

Fig. 4D is a view showing layered protocol structures of 
hybrid type asynchronous mobile station and radio network 
and the asynchronous GSM-MAP core network; 

Fig. 5 is a view showing an interface architecture of an 
asynchronous mobile station, an asynchronous radio network 
and two core networks each having a different operating 
type; 

Fig. 6 is a view showing data structure of a master 
information block included in a system information message; 

Figs. 7A and 7B are flow charts illustrating a method 
for interfacing a message at an asynchronous radio network 
in accordance with the present invention; 
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Figs. 8A and 8B are flow charts illustrating a method 
for interfacing a message at an asynchronous mobile station 
in accordance with an embodiment of the present invention; 
and 

5 Figs. 9A to 9C are flow charts illustrating a method for 

interfacing a message at an synchronous mobile station in 
accordance with another embodiment of the present invention. 



Detailed Description of the Preferred Embodiments 
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Hereinafter, the preferred embodiments of the present 
invention will be described in detail with reference to the 
k accompanying drawings . 

Fig. 5 is a view showing an interface architecture of an 
15 asynchronous mobile station, an asynchronous radio network 
I and two core networks each having a different operating 

J type. 

Reference numerals 210, 220, 230 and 240 denote an 
asynchronous mobile station, an asynchronous radio network, 
20 an asynchronous core network and a synchronous core network, 
respectively . 

In order to adaptively set a protocol based on an 



operating type of the core netv^or^o^S^-Q:;;^ ^^ connecte d 
-—^^-^^^^^^^^ZZ^ ...^^^^^...c^^ l:::^..,^ — 

thereto, ^^^^the asyn chronous netwo rk ^^220 shoul d 

25 discr^iminate an operating type of a core network connected 

thereto and t ransmit core network op e rating ty pe inf ormation 
and information relating to the core network to the 
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a^synchro nous^ mobile station ^ ^ 210. _ Also, the asynchronous 
radio network 220 _con^rts ^a data format o f^ a message 
received from the asynchronous mobile station 210 based on 
the operating type of the selected core network, and 
5 transmits the converted message to the selected core 
network . 

The asynchronous mobile station obtains information 
related to the core network from a master information block 
of a system information message broadcasted through a 
□ 10 broadcast chan nel (BCCH) from the asynchronous radio 
\j\ network. The master information block is illustrated in Fig. 

Fig. 6 is a view showing data structure of a master 

information block included in a system information message. 

15 The master information block of the system information 

message includes information elements related to a core 

network, in detail, a core network (CN) type information 

element, a public land mobile network (PLMN) identity 

element, a protocol revision (P_REV) element, a minimum 

20 protocol revision (iy[IN_P_REV) element, a system identity 

element (SID) and a network identity element (NID) . 

These information elements mentioned above are important 

for the asynchronous mobile station. Accordingly, the 

information elements are included in the master information 

25 block of the system information message ^n exiodically 

broadcasted . 
*V = 



The CN type information element represents the operating 
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type of the core network connected to the asynchronous 
mobile communication system. The CN type information element 
includes CN operating type information representing the 
operating type of the core network. In case that the core 
network is the GSM-MAP core network, the CN operating type 
information is set as "0'' in this specification. In case of 
the ANSI-41 core network, the CN operating type information 
is set as "1''. In case that both of the GSM-iyiAP and the 
ANSI-41 core network are coupled to the mobile communication 



Q 10 system, the CN operating type information is set *as"'"0 & 1' 



i The PLMN identity, which is related to the GSM-MAP core 

network, means an identity representing networks for the 
IMT-2000 system. The PLMN .. ide.nti±y- -Includes-. a mobile . coun_try 
co de ( MCC) indicating a nature or an area to which the 

15 asynchronous mobile station belongs, and a mobile network 
code indicating a network to which the asynchronous mobile 
station belongs. 

The P_REV, the MIN_P_REV, the NID and the SID elements 
are related to the ANSI-41 core network. 

20 The protocol revision element P_REV means a protocol 

revision of a call control (CC) and a mobility management 
{MM) entities of the ANSI-41 core network. The minimum 
protocol revision element iyiIN_P_REV means a minimum protocol 
revision of the CC and the MM entities admitted. 

25 The asynchronous mobile station receives the P_REV, the 

MIN_P_REV, the NID and the SID from the master information 
block of the system information message, and compares the 
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iy[IN_P_REV with a mobile protocol revision (MOB_P_REV) stored 
on a memory or a user subscriber identity module. The 
asynchronous mobile station, based on the comparison result, 
d^et^ernd-n^s^j ^ the A NSl-^ 41 core netw or k can be selected. 

Here, the MOB_P_REV means a protocol revision of a CC 
entity and a MM entity in the asynchronous mobile station. 

If the CN operating type information indicates the 
asynchronous GSM-MAP and synchronous ANSI-41 core network, 
the asynchronous mobile station selects one core network 
based on a cor^ network selection algorithm Wtored on the 
mobile ' station^^JThe core network selection algorithm selects 
one core network according to a /"chajrging syster^, a 
)ility ^0f 



/Capability ^©f the mobile station, a capability of the 
asyn'clT?onous mobile communication system selected by the 
mobile station and environments of the asynchronous radio 
network. The core network selection algorithm is stored in a 
memory or a user subscriber identity module of the mobile 
station. 

For example, if the capability of the mobile station is 
used for selecting the core network, a number of 



transmission channel ^s provided by the mobile station, a 
transmission power of the mobile station, kinds of systems 
supported by the mobile station, an occupied frequency band 



and kinds of services are considered. 



The selection of the core network should be performed 
before setting a RRC connection, the information related to 
the selected core network should be transmitted to the 
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asynchronous radio network. For interfacing the mobile 



station with the radio network, the RRC connection should be 
performed. The RRC connection setting means that the mobile 
station communicates messages with the radio station based 
5 on the operating type of the selected core network. 

Figs. 7A and 7B are flow charts illustrating a method 
for interfacing a message at an asynchronous radio net-work 
in accordance with the present invention. 

An asynchronous radio network 220 detects an operating 
Q 10 type of a core network connected thereto at step Sill. In 
ifi other words, the asynchronous radio network 220 obtains a CN 

iQ operating type information indicating that the core network 

ir^ connected thereto is an asynchronous core network or a 

' synchronous core network. 

p 15 In order to obtain the operating type of the core 

[ = I 

network, a hardware device or a management /maintenance 
message is used. In other words, the asynchronous radio 
network discriminates the operating type of the core network 
based on information stored on a dip switch or a read only 

20 memory (ROM) at a system install, or based on information in 
the management /maintenance message received from the core 
network. Also, both of two methods can be used for obtaining 
the operating type of the core network. 

At step S112, it is determined whether the core network 

25 is a GSM-MAP core network or an ANSI-41 core network. 

If the core network is a GSM-MAP, a system information 
message defined in the present 3GPP specification is 
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transmitted to the asynchronous mobile station 210 at step 
S113. 

In the system information message of this specification, 
if the core network is the GSM-MAP core network, the CU 
5 operating type information is written as ''0" and the CN 
operating type information and information related to the 
core network are inserted. In other words, if the core 
network connected the asynchronous radio network is the GSM- 
MAP core network, the CN operating type information in a 

10 • core network (CN) information elements field is set as ''0", 
a public land mobile network (PLMN) identity, a core network 
(CN) domain identity and non-access stratum (NAS) system 
information are written in the information related to the 
core network. An information element category field and an 

15 UTRAN mobility information elements filed are also written 
the information related to the core network. 

The asynchronous radio network communicates a message 
having a data format defined in the 3GPP specification with 
the asynchronous mobile station at step S114. 

20 On the contrary, if the core network is not the GSM-MAP 

core network, it is determined whether the core network is 
the ANSI-41 core network at step S115. If the core network 
is the ANSI-41 core network, a new system information 
message is generated and transmitted to the asynchronous 

25 mobile station at step S116. The new system" information 
message includes new information elements related to the 
ANSI-41 core network. In the new system information message. 
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the CN operating type information is set as a protocol 

revision level (P_REV), a minimum protocol revision level 
(MIN_P_REV) , a system identification (SID) and a network 
identification (NID) are written as the information related 
to the core network. 

An information element category field and an UTRAN 
mobility information elements filed, which are the same as 
those in the conventional system information message, are 
also written the information related to the core network. 

At step S117, messages having new information elements 
related to the synchronous ANSI-41 core network are 
communicated between the asynchronous mobile station and the 
asynchronous radio network. 

If the core network is not the ANSI-41 core network, at 
determination result of the step 8115, it is determined that 
a plurality of core networks each having a different 
operating type are coupled to the asynchronous radio 

network. In this specification, it is_ assumed that the 

r- ' — — . — 

synchronous ANSI-41 core network and the asynchronous GSM- 



MAP core network. A new system information message defined 



in the 3GPP specification is transmitted to the asynchronous 
mobile station. 

In the new system inf ormat ipn'-^"es"sa^ , the CN operating 



7 

type information is written ^s "0 & 1", and the CN operating 




type information and information related to the core 
networks are inserted. 

It is determined whether a message is received from the 
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asynchronous mobile station at step S119. In the received 
message, inf ormation related to a cor e network selected by 
the asynchronous mobile station is included. 

After receiving the message, at step S120, the 
5 asynchronous radio network determines whether the selected 
core network is a GSM-MAP core network or an ANSI-41 core 
network. If the selected core network is the GSM-MAP core 
network, the asynchronous radio network communicates a 
message having a data format defined in the 3GPP 
10 specification with the asynchronous mobile station at step 
S121. After this time, the asynchronous radio network is 
interfaced with the GSM-MAP core network. 

If the selected core network is not the GSM-MAP core 
network, at step S122, it is determined whether the selected 
15 core network is the ANSI-41 core network. 

If the selected core network is the ANSI-41 core 
network, a new system information message having new 
information elements related to the ANSI-41 core network is 
generated and transmitted to the asynchronous mobile station 
20 at step S123. After this time, the asynchronous radio 
network is interfaced with the ANSI-41 core network. 

If the selected core network is neither the GSM-MAP core 
network nor the ANSI-41 core network, the process continues 
to the step 8116 to transmit the system information message 
25 to the asynchronous mobile station. 

After receiving the system information message having 
the CN operating type information, the asynchronous mobile 
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station selects one core network to be interfaced with based 
on the CN operating type information, and informs the 
asynchronous radio network of a selection result, which 
processes is illustrated in Figs. 8A and 8B. 
5 Figs. 8A and 8B are flow charts illustrating a method 

for interfacing a message at an asynchronous mobile station 
in accordance with the present invention. 

First, the asynchronous mobile station selects an 
asynchronous mobile communication system and receives the 
10 system information from the asynchronous radio network at 
steps S211 and S212. The asynchronous mobile station 
extracts the CN operating type information placed at a 
predetermined location of the system information message at 
step S213. 

15 It is determined whether the CN operating type 

information indicates the asynchronous GSM-MAP core network 
at step S214. If the CN operating type information indicates 
the asynchronous GSM-MAP core network, the asynchronous 
mobile station operates ^asynchronous call _jcontrol (CC) and 



20 mobility mariag^ment ^ (b^^ and communicates a message 

having a data format defined in the 3GPP specification with 
the asynchronous radio network at steps S215 and 216. 

If the CN operating type information dose not indicate 
the asynchronous GSM-MAP core network, it is determined 
25 whether the CN operating type information indicates the 
ANSI-41 core network at step S217. 

If the CN operating type information indicates the 
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15 



20 



25 



synchro nous A NSI -4 1 core network, the asynchronous mobile 
station operates synchronous call control (CC) and mobility 
management (MM) entities and communicates a new message 
having new information elements related to the ANSI-41 core 
network with the asynchronous radio network at steps S218 
and 219. 

If the CN operating type information indicates the 
asynchronous GSM-MAP and synchronous ANSI-41 core network, 
the asynchronous mobile station selects one core network 



based on a core n e t w o rlc ---s'e re c tlToi;! algorithm which determines 
according to (a^'^harging system, ya capability of the mobile 



station, ^ya G-ap[gbii^i t y of the asynchronous mobile 



communication system selected by the mobile station and 



environments ^^o _f t jne asynchronous radio network . 

For example, if the capability of ""tffie'^obile station is 
used for selecting the core network, a number of 
transmission channels provided by the mobile station, a 
transmission power of the mobile station, kinds of systems 
supported by the mobile station, an occupied frequency band 
and kinds of services are considered. 

If the selected core network is the GSM-MAP core 
network, the asynchronous mobile station operates 



asynch ronous CC a^ 2j__J ^^ entiti es^ at step S222. Then, the 
asynchronous mobile station transmits information related to 
the selected core network to the asynchronous radio network 
through the message having the data format defined in the 
3GPP specification at step S223. There are some ways that 
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the information related to the selected core network is 
transmitted to the asynchronous radio network. For example, 
there are a random access method, a method using 
conventional RRC messages and a method using new RRC 
5 messages newly defined. 

Then, the asynchronous mobile station communicates 
messages having a data format defined in the 3GPP 
specification with the asynchronous radio network, with the 
asynchronous radio network at step 224 . 
QlO If the selected core network is the ANSI-41 core 

m network, the asynchronous mobile station operates 

.g synchronous CC and MM entities at step S226. Then, the 

asynchronous mobile station transmits information related to 
the selected core network through a new message having new 
2 15 information elements related to the ANSI-41 core network, 
^ and communicates messages having the new information 

elements at steps S227 and 228. 

If the core network is neither the GSM-MAP core network 
nor the ANSI-41 core network, the process goes back to the 
20 step S212 to receive the s y s t em^i-rrfor ma foro-n^ 
In case that a plu<^lit^y^^^of_coj^^ 



to the asynchronous mobile communication system, the 



ja s y n c h r o nau.s, radio _n et w o r k^ is i njt e_r f^ac e d w i tj]i__thie^ core 



network selecte d b y the _ a s.y n c h.r.o.no u s^^mo bd.l.e-„s t:a~t ion, 



25 Therefore, a subscriber to the asynchronous mobile 

communication system can use a service provided in the 
synchronous ANSI-41 core network. 
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Figs. 9A to 9C are flow charts illustrating a method for 
interfacing a message at an synchronous mobile station in 
accordance* with another embodiment of the present invention. 

The asynchronous mobile station selects an asynchronous 
mobile communication system and receives the system 
information from the asynchronous radio network at steps 
S311 and S312. The asynchronous mobile station extracts the 
CN operating type information placed at a predetermined 
location of the system information message at step S313. 

It is determined whether the CN operating type 
information indicates the asynchronous GSM-MAP core network 
at step S314 . If the CN operating type information indicates 
the asynchronous GSM-MAP core network, the asynchronous 
mobile station operates asynchronous call control (CC) and 
mobility management (MM) entities and communicates a message 
having a data format defined in the 3GPP specification with 
the asynchronous radio network at steps S315 and 316. 

If the CN operating type information dose not indicate 
the asynchronous GSM-MAP core network, it is determined 
whether the CN operating type information indicates the 
ANSI-41 core network at step S317. 

If the CN operating type information indicates the 
synchronous ANSI-41 core network, the asynchronous mobile 
station operates synchronous call control (CC) and mobility 
management (MM) entities and communicates a new message 
having new information elements .related to the ANSI-41 core 
network with the asynchronous radio network at steps S318 



and 319. 

If the CN operating type information indicates the 
asynchronous GSM-MAP and synchronous ANSI-41 core network, the 
asynchronous mobile station extracts the PLMN_ID, the P_REV, 
5 iyiIN_P_REV, the NID and the SID from the master information 
block of the system information message at step S321. 

At step s322, it is determined whether the extracted 
PLMN_ID is the same as that of the asynchronous mobile station 
and the MOB_P_REV of the asynchronous mobile station is larger 
□ 10 than the extracted iyiIN_P_REV. If so, the asynchronous mobile 
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station selects one core network according to a core network 



selection' algorithm at step S323. Then, it is determined that 



the selected core network is GSM-MAP core network at step S324. 
The asynchronous mobile station operates asynchronous CC and 
2 15 MM entities at step S325. 

^ The asynchronous mobile station informs the asynchronous 

Z radio network that the GSM-MAP core network is selected at 

step S326. Then, at step S327, the asynchronous mobile station 
communicates messages with asynchronous radio network, the 
20 message having a data format defined in the 3GPP specification. 

If the selected core network is not the GSM-MAP core 
network, the asynchronous mobile station operates asynchronous 
CC and MM entities at step S328. At step S329, the 
asynchronous mobile station informs the asynchronous radio 
25 network that the ANSI-41 core network is selected. 

Then, at step S330, the asynchronous mobile station 
communicates new messages with asynchronous radio network, the 
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new message having information elements related to the ANSI-41 
core network. 

At step S340, it is determined whether the extracted 
PLMN_ID is equal to the PLiy[N_ID of the mobile station and the 
extracted ]yiIN_P_REV is lager than the MOB_P_REV of the mobile 
station. If so, the mobile station selects the GSM-MAP core 
network and operate asynchronous CC and MM entities at step 
S341. 

The asynchronous mobile station informs the asynchronous 
radio network that the GSM-MAP core network is selected at 
step S342. Then, the asynchronous mobile station communicates 
message having data format defined in 3gpp spec with the 
asynchronous radio network at step S343. 

At step S344, it is determined whether the obtained 
PLMN_ID is not equal to the PLMN_ID of the asynchronous mobile 
station and the obtained MIN__P_REV is equal to or smaller than 
the MOB_P_REV of the asynchronous mobile station. If so, the 
asynchronous mobile station selects the ANSI-41 core network 
and operate the synchronous CC and MM entities at step S345. 

The asynchronous mobile station informs the asynchronous 
radio network that the ANSI-41 core network is selected, and 
communicates new messages having information elements related 
to the ANSI-41 core network with the asynchronous radio 
network at steps S346 and S347. 

Although the preferred embodiments of the invention have 
been disclosed for illustrative purpose, those skilled in the 
art will be appreciate that various modifications, additions 
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and substitutions are possible, without departing from the 
scope and spirit of the invention as disclosed in the 
accompanying claims . 
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